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The present invention relates to a service processing method
and apparatus in a communication network. In the technical
solutions provided in the embodiments of the present inven-
tion, the second mobility management network element can
determine, according to the received indication information,
whether to send a message to the HSS or HLR or whether
to activate the ISR, so that in a communication system, it is
ensured that a user equipment can carry out a corresponding
service, and signaling transmission in the communication
network can be further reduced, thereby improving network
performance.
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55: The user equipment moves to an LTE side, initiates a TAU request,
carries, in the request, an identifier indicating whether the user equipment
registers with the MSC/VLR or whether the network side provides, in the

PS domain, the short message service for the user equipment, and sends

the request to the second mobility management network element

56: The second mobility
management network
element decides,
according to the
identifier, whether to
initiate location update

T
57: If the user equipment registeres with the MSC/VLR
or the network side does not provide, in the PS domain,
the short message service for the user equipment, initiate
the location update
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58. Cancel MSC/VLR registration
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A second mobility management network
element receives indication information

The second mobility management network
element determines, according to the
indication information, whether to send a
message to an HSS/HLR and/or whether ISR

may be activated

MSC/VLR

FIG 1
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Second Mobile Home
First mobility mobility switching location
User management center/ register/
: : management T
equipment network unit network unit visitor home
(MMN) (MMN) location subscriber
register server

T I T I
41: A user equipment initiates a route area update or attach request
|

>
42: A first mobility management
network element determines
whether the user equipment
registers with an MSC:

(a) If subscription data of a user is
"PS-only enforced", the first
mobility management network
element does not establish a Gs
association, and the user equipment
does not register with the MSC/
VLR; or if subscription data of a
user is "PS only enabled” and the
user equipment indicates "SMS
only", a network side provides, in a
PS domain, a short message service
for the user equipment or the user
equipment does not register with
the MSC/VLR.

(b) the user equipment indicates, in
an RAU, to the first mobility
management network element
whether the user equipment
registers with the MSC/VLR or
whether the network side provides
the short message service for the
user equipment

\
43: Route area update or attach request accept

| |
44: The user equipment moves to an LTE side, and initiates a

tracking area update request
|

~/ ~ .\‘, ~ ~
TO FIG. 4B TOFIG. 4B TOFIG.4B TOFIG.4B TOFIG. 4B

FIG 4A
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I |
45: Context request
| |

46: A context response message carries registration information

about whether the user equipment registers with the MSC
»

bt

47. The second mobility
management network element
determines whether to initiate a
location update request, and if
the user equipment does not
perform MSC/VLR registration
or the network side provides, in
the PS domain, the short
message service for the user
equipment, does not initiate
location update

I
48: Otherwise, initiate the location update

| I
49: Cancel MSC/VLR registration
|

410: The second mobility
management network element
decides, according to whether

the UE performs MSC/VLR
registration at the first mobility
management network element
side or whether the network side
provides, in the PS domain, the
short message service for the

user equipment, whether to
activate the ISR, that is, if the
user equipment performs MSC/
VLR registration or the network
side does not provide, in the PS
domain, the short message
service for the user equipment,
the second mobility
management network element

does not activate the ISR,
otherwise, activates the ISR

I

FIG. 4B
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. s Second Mobile Home
User iﬁ;gggéﬁ mobility switching location
equipment network unit management center/\{ls1tor reglster/_home
(MMN) network unit location subscriber
(MMN) register server

51: A user equipment initiates an RAU request
»

hastl
52: A first mobility
management network
element determines whether
the user equipment registers
with an MSC/VLR or
whether a network side
provides, in a PS domain, a
short message service for the
user equipment

53: The first mobility méinagement
network element returns an RAU Accept
e

-
54: The user equipment
determines whether the user
equipment registers with the
MSC/VLR: a) The user
equipment does not initiates
MSC/VLR registration or
fails to register with the
MSC/VLR; b) the user
equipment initiates a
combined RAU/attach or
RAU/attach, and indicates
SMS-only, and an RAU
Accept indicates "SMS
Supported", it is determined
that the user equipment does
not register with the MSC/
VLR or the network side
provides, in the PS domain,
the short message service for
the user equipment

~ ~v ~/ ~s v
TO FIG. 5B TOFIG.5B TOFIG.5B TOFIG.5B TOFIG. 5B

FIG 5A
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CONT. CONT. CONT. CONT. CONT.
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T T I T
55: The user equipment moves to an LTE side, initiates a TAU request,
carries, in the request, an identifier indicating whether the user equipment
registers with the MSC/VLR or whether the network side provides, in the

PS domain, the short message service for the user equipment, and sends
the request to the second mobility management network element

»l
— |
56: The second mobility
management network
element decides,
according to the
identifier, whether to
initiate location update

I
57: If the user equipment registeres with the MSC/VLR
or the network side does not provide, in the PS domain,
the short message service for the user equipment, initiate
thle location updalte

| |
58. Cancel MSC/VLR registration

FIG 5B
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First mobility | | Second mobility Mobile [Home location
User management management switching register/home
equipment | | network unit network unit center/visitor subscriber
(MMN) (MMN) location register server
61: A user equipment initiates a route area update request
62: A first mob:hty management
network element determines whether,

to initiate MSC/VLR registration, if
it is determined that the MSC/VLR
registration is not initiated, perform
step 69, and if it is determined that

the MSC/VLR registration is
initiated, continue to perform step 63

63: Location update

64: Location update

"

65: Cancel the MSC/
VLR registration of
the second mobility

management network
element

66: MSC registration cancellation indication
67: The registration of the second
mobility management network
element as an SMS serving node,
optionally, delete SMS related
information

68: Location update acknowledgment
69: Route area update accept

—

610: The user eqlllipment moves to an LTE side, and initiates a TAU request
fou|

611: The second mobility
management network element
determines, according to whether
a message about cancellation of

the registration as the SMS
serving node, whether to initiate
location update to an HSS/HLR

FIG 6
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Indication information
receiving unit 71

Operation execution
processing unit 72

FIG 7A

Indication information receiving unit 71

First indication information receiving
unit 711

— o —. . — — Mt . M=t . ¢ M m— Mt M — -

I Second indication information |
receiving unit 712 [

Operation execution processing

unit 72

FIG 7B

Indication information
receiving unit 71

First indication
information receiving
unit 711

I Second indication
I information receiving
: unit 712

= o e e — — — — — — — —

Operation execution processing
unit 72

Message-sending
processing unit 721

i ISR-activation processing 1
! unit 722 !

P O ,
I Message-sending and ISR- i
I activation processing unit !
! 723 !

FIG. 7C
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Registration cancellation

notification receiving unit 74

Operation execution unit 75

FIG 7E

User equipment

Judging unit 82

Indication information
determining unit 83

Indication information
sending unit 81
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SERVICE PROCESSING METHOD AND
APPARATUS IN COMMUNICATION
NETWORK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2012/073743 filed on Apr. 10, 2012,
which is hereby incorporated by reference in their entireties.

TECHNICAL FIELD

The present invention relates to the field of communica-
tion technologies, and in particular, to a service processing
method and apparatus in a communication network.

BACKGROUND
Prior Art 1

In an area where different 3GPP access technology net-
works are overlapped or are adjacent to each other, when
changing an access system each time, for example, from a
GERAN (GSM EDGE Radio Access Network, GSM/EDGE
radio access network) or UTRAN (UMTS Terrestrial Radio
Access Network, terrestrial radio access network) to an
EUTRAN (Evolved Universal Terrestrial Radio Access Net-
work, evolved universal terrestrial radio access network), or
from an EUTRAN to a GERAN or UTRAN, a mobile user
needs to initiate a location update procedure, thereby bring-
ing a certain load for a core network and an air interface. In
order to avoid the signaling load and optimize a mobility
management mechanism between different 3GPP access
systems, the 3GPP proposes an ISR (Idle mode signaling
reduction, signaling reduction or signaling limitation)
mechanism, so as to reduce mobility management proce-
dures of a UE between different access networks.

A main idea of a corresponding ISR mechanism is that:
After a mobile terminal registers with an SGSN (Serving
GPRS Support Node, serving GPRS support node) and an
MME (Mobility Management Entity, mobility management
entity) in sequence, the ISR mechanism may be enabled
(that is, the ISR is activated), and in this way, as long as the
terminal does not leave a route area RA and tracking area TA
where the terminal is located when registering with the
SGSN and MME, it is not required to initiate any location
update procedure, so that even the mobile user changes
continuously in a 2G/3G cell and an LTE cell, no signaling
load is brought. Moreover, even the RA or TA where the user
is located is changed, as long as the SGSN and MME are not
changed, for tracking area or route area update initiated by
a UE (user equipment), an SGSN or MME is not required to
register in an HSS (Home Subscriber Server, home sub-
scriber server) or HLR (Home Location Register, home
location register). At the same time, in order to ensure that
a called service of the user is not affected, an SGW (Serving
GW, serving gateway) needs to mark the mobile user
enabling the ISR, and when receiving downlink data or
signaling of the user, the SGW initiates a paging to the
SGSN and the MME at the same time, thereby ensuring that
the user can be paged.

In a process of implementing the present invention, the
inventor finds that the prior art 1 has at least the following
problems:

If the MME supports an “SMS in MME” function,
namely, can perform transmission of an SMS (Short Mes-
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2

saging Service, short message service) service, the MME
needs to allocate a non broadcast LAI (non broadcast
location area identifier) to the user equipment. Based on this,
if the MME activates an ISR function, when the user returns
to a 2G/3G network, an LAI (location area identifier, loca-
tion area identifier) in the 2G/3G network is different from
the non broadcast LAl allocated by the MME, so that the
user always needs to initiate a combined RAU (combined
route area update) procedure, or an independent LAU (loca-
tion area update, location area update) procedure. Therefore,
although the ISR function is activated, signaling initiated by
the user equipment cannot be reduced, and on the contrary,
because the MME activates the ISR, when there is downlink
data or signaling, the SGW always sends a message to the
SGSN and the MME at the same time, or requests the
SGSN/MME to page the user at the same time, which
significantly increases a signaling load between the SGW
and the SGSN/MME; at the same time, because the user
equipment resides in coverage of the MME in this case, the
SGSN cannot page the user at all, and a paging resource is
totally wasted in this case, which affects resource use of
other users.

Prior Art 2

In a communication system having a dual registration
function, if a user equipment moves between a 2G or 3G
network and an LTE (Long Term Evolution, long term
evolution) system, in an RAU (route area update, Route
Area Update) or TAU (tracking area update, tracking area
update) procedure initiated by the user equipment when the
user equipment moves to a new side, an HSS or HLR does
not send location cancellation to an old side, so as to form
dual registration in the HLR or HSS; when inter-RAT
(inter-radio access technology) RAU or TAU occurs subse-
quently, an MME (Mobility Management Entity, mobility
management entity) or SGSN (Serving GPRS Support
Node, serving GPRS support node) at the new side does not
send location update to the HSS or HLR.

In a process of implementing the present invention, the
inventor finds that the prior art 2 has at least the following
problems:

If the user equipment returns from the 2G or 3G network
to an LTE (Long Time Evolution, long term evolution)
network, because no location update message is sent to the
HSS, and when the user equipment is at the 2G or 3G
network side, the HSS sets an MSC to a short message
destination network element, when a user equipment-related
terminating short message arrives, the HSS returns an MSC
address; however, the user equipment actually registers with
the MME, so the MSC cannot send the short message to the
user equipment, and therefore, a short message service of the
user equipment cannot be performed normally, and user
experience is poor.

If the user equipment registers with the MME when
returning from the 2G or 3G network to the LTE network,
the MME always sends a location update message to the
HSS, so as to trigger the HSS to set the MME to a short
message destination network element, which can ensure that
a short message can be sent to the user equipment through
the MME; however, in the communication system, not all
user equipments perform corresponding dual registration,
for a user equipment that does not perform the dual regis-
tration, when the user equipment returns to the MME side
and it is required to send an SMS service to the user
equipment, it is not required to initiate a location update
operation, and in this case, if the location update operation
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is initiated accordingly, signaling transmission in the com-
munication system is increased, thereby affecting perfor-
mance of the communication system.

SUMMARY

An objective of the present invention is to provide a
service processing method and apparatus in a communica-
tion system, so as to ensure normal performing of a service,
and at the same time, reduce unnecessary signaling interac-
tion in a communication system, and improve performance
of the communication system.

The present invention is implemented through the follow-
ing technical solutions.

A service processing method in a communication network
includes:

receiving, by a second mobility management network
element, indication information, and determining, according
to the indication information, to execute at least one of
sending a message to a home subscriber server HSS or a
home location register HLR and not activating idle mode
signaling reduction ISR, or, to execute at least one of not
sending a message to an HSS or HLR and determining that
ISR may be activated.

A signaling reduction apparatus in a communication net-
work includes:

an indication information receiving unit, configured to
receive indication information; and

an operation execution processing unit, configured to
determine, according to the indication information received
by the indication information receiving unit, to execute at
least one of sending a message to an HSS or HLR and not
activating ISR, or, to execute at least one of not sending a
message to an HSS or HLR and determining that ISR may
be activated.

A signaling reduction method in a communication net-
work includes:

receiving, by a second mobility management network
element, a notification sent by an HSS or HLR about
canceling the second mobility management network element
serving as an SMS serving node; and

determining to not activate ISR and/or send a message to
the HSS or HLR.

A signaling reduction apparatus in a communication net-
work includes:

a registration cancellation notification receiving unit, con-
figured to receive a notification sent by an HSS or HLR
about canceling SMS registration; and

an operation execution unit, configured to, if the regis-
tration cancellation notification receiving unit receives the
notification, determine to send a message to the HSS or HLR
and/or not activate ISR.

A signaling reduction method in a communication net-
work includes:

sending, by a user equipment, indication information to a
second mobility management network element, where the
indication information is used to instruct the second mobility
management network element to execute at least one of
sending a message to an HSS or HL.R and not activating ISR,
or, to execute at least one of not sending a message to an
HSS or HLR and determining that ISR may be activated.

A user equipment includes:

an indication information sending unit, configured to send
indication information to a second mobility management
network element, where the indication information is used to
instruct the second mobility management network element
to execute at least one of sending a message to an HSS or

20
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MR and not activating ISR, or, to execute at least one of not
sending a message to an HSS or HLR and determining that
ISR may be activated.

It can be seen from the foregoing technical solutions that,
different subsequent processing procedures are adopted
according to the indication information, so that the second
mobility management network element can determine,
according to the received indication information, whether to
execute at least one of sending a message to an HSS or MR
and not activating ISR, or execute at least one of not sending
a message to an HSS or HLR and determining that ISR may
be activated; therefore, in the communication system, it may
be ensured that the user equipment can carry out a corre-
sponding service, signaling transmission in the communi-
cation network can also be reduced, and network perfor-
mance is improved.

BRIEF DESCRIPTION OF DRAWINGS

To illustrate the technical solutions according to the
embodiments of the present invention more clearly, accom-
panying drawings required for describing the embodiments
are introduced briefly in the following. Apparently, the
accompanying drawings in the following description are
only some embodiments of the present invention, and per-
sons of ordinary skill in the art can derive other drawings
according to the accompanying drawings without creative
efforts.

FIG. 1 is a schematic processing flow chart of a method
according to an embodiment of the present invention;

FIG. 2 is a schematic structural diagram of a system to
which an embodiment of the present invention is applied;

FIG. 3 is a schematic processing flow chart of applying a
method according to an embodiment of the present invention
to the system shown in FIG. 2;

FIG. 4A and FIG. 4B are a flow chart of an application
embodiment 1 of a method according to an embodiment of
the present invention;

FIG. 5A and FIG. 5B are a flow chart of an application
embodiment 2 of a method according to an embodiment of
the present invention;

FIG. 6 is a flow chart of an application embodiment 3 of
a method according to an embodiment of the present inven-
tion;

FIG. 7A is a first schematic structural diagram of an
apparatus according to an embodiment of the present inven-
tion;

FIG. 7B is a second schematic structural diagram of an
apparatus according to an embodiment of the present inven-
tion;

FIG. 7C is a third schematic structural diagram of an
apparatus according to an embodiment of the present inven-
tion;

FIG. 7D is a fourth schematic structural diagram of an
apparatus according to an embodiment of the present inven-
tion;

FIG. 7E is a schematic structural diagram of another
apparatus according to an embodiment of the present inven-
tion; and

FIG. 8 is a schematic structural diagram of a user equip-
ment according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

The technical solutions in the embodiments of the present
invention are clearly described in the following with refer-
ence to the accompanying drawings in the embodiments of
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the present invention. Obviously, the embodiments to be
described are only a part rather than all of the embodiments
of the present invention. All other embodiments obtained by
persons of ordinary skill in the art based on the embodiments
of the present invention without creative efforts shall fall
within the protection scope of the present invention.

In the technical solutions provided in the embodiments of
the present invention, a second mobility management net-
work element determines, according to indication informa-
tion, that it is required to send a message to an HSS/HLR or
that ISR may be activated, so as to ensure normal perform-
ing of a service, and effectively reduce an unnecessary
operation to be executed, thereby reducing signaling trans-
mission in a communication network and improving net-
work performance.

A specific implementation of a signaling reduction
method in a communication network provided in an embodi-
ment of the present invention is shown in FIG. 1, which may
include the following processing steps:

Step 11: A second mobility management network element
receives indication information.

The indication information may specifically be used to
indicate:

1) whether it is required to send a message to an HSS/
HLR (that is, an HSS or an HLR); or

2) whether ISR may be activated, where, that ISR may be
activated refers to that the second mobility management
network element can activate ISR, and that ISR may not be
activated refers to that the second mobility management
network element cannot activate ISR; or

3) whether it is required to send a message to an HSS/
HLR and whether ISR may be activated.

The sending a message to the HSS/HLR may be used for
the second mobility management network element to be
registered as an SMS serving node (for example, initiating
a location update operation by sending a message to the
HSS/HLR), so that a user equipment may carry out an SMS
service through the second mobility management network
element.

The indication information in the embodiment of the
present invention and all subsequent embodiments may be
identified by adopting a specific value of an information
element in a message; by taking indicating whether to send
a message to the HSS/HLR as an example, an information
element “registration with HSS flag” may be carried in an
interaction message, when the information element has a
value of 1, it indicates that it is required to register with the
HSS/HLR (that is, it is required to send a message to the
HSS/HLR), and when the information element has a value
of 0, it indicates that it is not required to register with the
HSS/HLR; here, 0 or 1 is only taken as an example, and
corresponding indication information may also be identified
by adopting another value. Or, the corresponding indication
information may also be identified by whether an informa-
tion element exists in a message; for example, if the message
has “registration with HSS flag”, it indicates that it is
required to send a message to the HSS/HLR, and if the
message does not have “registration with HSS flag”, it
indicates that it is not required to send a message to the
HSS/HLR, and vice-versa.

Particularly, for an indication of whether to activate ISR,
the second mobility management network element may
reuse an ISR support information element in an existing
response message, and may also introduce a new informa-
tion element, which is not limited in the present invention.

The corresponding indication information may be a direct
indication, such as, a direct indication of whether it is
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required to send a message to the HSS/HLR or whether to
activate ISR; and may also be an indirect indication, where
the corresponding indirect indication includes, but is not
limited to, indicating whether the user equipment registers
with a third mobility management network element or
whether a network side provides, in a PS domain, a short
message service for the user equipment, and a format of the
indication may be: PS only in use indication/flag (only
supporting the PS domain) or SMS in SGSN flag, or the like,
which is only an identifier naming problem and does not
affect a function of the indication in the present invention.
That the network side provides, in the PS domain, a short
message service for the user equipment refers to that a PS
domain core network device SGSN provides a short mes-
sage service for a user. The user equipment may obtain the
short message service without through an MSC/VLR of a
CS domain device.

A corresponding manner for the user equipment or a first
mobility management network element to determine that the
network side provides, in the PS domain, the short message
service for the user equipment is as follows: An access
accept message of the first mobility management network
element indicates a user equipment being SMS supported
(short message supported) or that the network side provides,
in the PS domain, the short message service for the user
equipment; specifically, if the user equipment indicates that
the first mobility management network element is “SMS
only (only requiring the short message service)”, and user
subscription data is “PS only enabled (supporting a data
domain short message service)”, the first mobility manage-
ment network element indicates, in the message, the user
equipment being “SMS supported” or that the network side
provides, in the PS domain, the short message service for the
user equipment, and the user equipment may acquire,
according to the indication, that the PS domain provides the
short message service for the user equipment. Likewise, in
the foregoing step, it is identified that the network side may
provide the short message service for the user equipment
through the PS domain, and in this case, it may be deter-
mined that the user equipment does not register with the
third mobility management network element (the third
mobility management network element may be a circuit
domain network element, such as an MSC) or the user
equipment cannot register with the third mobility manage-
ment network element successtully. An access request mes-
sage may be: a combined attach (combined attach) or an
attach (attach) request message; or a combined RAU (com-
bined RAU) request message or an RAU (route area update)
request message in a GERAN/UTRAN network; or a com-
bined TAU (combined TAU) request message or TAU
(tracking area update) request message in an LTE network.
The access accept message may be: a combined attach
(combined attach) or an attach (attach) accept message; or a
combined RAU (combined RAU) accept message or an
RAU (route area update) accept message in a GERAN/
UTRAN network; or a combined TAU (combined TAU)
accept message or TAU (tracking area update) accept mes-
sage in an LTE network.

Further, the corresponding indication information may
include, but not limited to, a message used for implementing
another function and received by the second mobility man-
agement network element, for example, an SMS registration
cancellation message may be used directly as the corre-
sponding indication information; or a message constructed
or modified for implementing the present invention, for
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example, a context response message to which correspond-
ing field information is added may be used as the indication
information, and the like.

The indication information may be determined by adopt-
ing any of the following manners:

Manner 1: The first mobility management network ele-
ment interacts with the user equipment, for example,
receives an update message initiated by the user equipment,
so the first mobility management network element may
determine, based on a message interacted with the user
equipment, that the user equipment does not register with the
third mobility management network element or the network
side provides, in the PS domain, the short message service
for the user equipment, so as to indicate that the second
mobility management network element does not send a
message to the HSS/HLR or determine that ISR may be
activated or the user equipment does not register with the
third mobility management network element or the network
side provides, in the PS domain, the short message service
for the user equipment; if it is determined that the user
equipment registers with the third mobility management
network element or the network side does not provide, in the
PS domain, the short message service for the user equip-
ment, it indicates that the second mobility management
network element sends a message to the HSS/HLR or that
ISR is not activated, or it is indicated, based on a determi-
nation result, to the second mobility management network
element that the user equipment registers with the third
mobility management network element or the network side
does not provide, in the PS domain, the short message
service for the user equipment.

specifically, the first mobility management network ele-
ment may, but not limited to, carry, in the context response
message, an indication of information about whether the
user equipment registers with the third mobility manage-
ment network element, or an indication about that the
network side provides, in the PS domain, the short message
service for the user equipment, or an indication of whether
to send a message to the HSS/HLR, or an indication of
whether ISR may be activated, so as to send the message to
the corresponding second mobility management network
element.

Manner 2: The user equipment may determine, according
to whether the user equipment has a registration procedure
with the third mobility management network element and a
result of successful registration, whether the user equipment
registers with the third mobility management network ele-
ment or whether the network side provides, in the PS
domain, the short message service for the user equipment; if
the user equipment does not register with the third mobility
management network element or the network side provides,
in the PS domain, the short message service for the user
equipment, it indicates that the second mobility management
network element does not send a message to the HSS/HLR
or that ISR may be activated, or it is directly indicated to the
second mobility management network element that the user
equipment does not register with the third mobility man-
agement network element or the network side provides, in
the PS domain, the short message service for the user
equipment; if the user equipment registers with the third
mobility management network element or the network side
does not provide, in the PS domain, the short message
service for the user equipment, it indicates that the second
mobility management network element sends a message to
the HSS/HLR or that ISR may not be activated, or it is
directly indicated to the second mobility management net-
work element that the user equipment registers with the third
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mobility management network or the network side does not
provide, in the PS domain, the short message service for the
user equipment, where the user equipment may, but not
limited to, include, in the access request message sent by the
user equipment to the second mobility management network
element, information about registration with the third mobil-
ity management network element or information indicating
that the network side provides, in the PS domain, the short
message service for the user equipment, or the indication of
whether to send a message to the HSS/HLR or an indication
of whether ISR may be activated, and send the access
request message to the second mobility management net-
work element.

In Manner 1 and Manner 2, the indication of whether to
send a message to the HSS/HLR and the indication of
whether ISR may be activated may be a same indication
(that is, a same indication may be used to indicate whether
to send a message to the HSS/HLR and whether ISR may be
activated), or, may respectively correspond to different indi-
cations (that is, the indication is only used to indicate
whether to send a message to the HSS/HLR, or, is only used
to indicate whether ISR may be activated).

Manner 3: After acquiring that the user equipment regis-
ters with the third mobility management network element,
the HSS or MR cancels the registration of the second
mobility management network element as a short message
(SMS) serving node and notifies the second mobility man-
agement network element of canceling the registration of the
second mobility management network element as the short
message serving node, and the second mobility management
network element may determine, according to the notifica-
tion of the HSS or HLR, whether the user equipment
registers with the third mobility management network ele-
ment, that is, the second mobility management network
element uses the notification as the indication information,
and may determine, according to the notification, that the
user equipment registers with the third mobility manage-
ment network element, where the indication information in
this case is used to indicate that the user equipment registers
with the third mobility management network element.

Specifically, in Manner 3, when the user equipment
registers with the third mobility management network ele-
ment, an MSC/VLR notifies the HSS/HLR, and after receiv-
ing the notification, the HSS/HLR cancels the registration of
the second mobility management network element as the
short message serving node, and sends, to the second
mobility management network element, a message of can-
celing the registration of the second mobility management
network element as the short message serving node, and in
this way, the second mobility management network element
executes step 12 after receiving the message sent by the
HSS/HLR.

Step 12: The second mobility management network ele-
ment determines, according to the received indication infor-
mation, to execute at least one of sending a message to the
HSS or HLR and not activating ISR, or execute at least one
of not sending a message to the HSS or HLR and determin-
ing that ISR may be activated; that is, determines whether to
send a message to the HSS/HLR and/or determines whether
ISR may be activated.

According to different received indication information,
the corresponding determining whether to send a message to
the HSS/HLR and/or whether to activate ISR may specifi-
cally include:

(1) Received indication information is used to directly
indicate whether to send a message to the HSS/HLR or
whether to activate ISR.
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If the corresponding indication information is used to
indicate sending a message to the HSS/HLR, when receiving
a (combined) tracking area update request { (combined)
TAU request} message of the user equipment or being in a
(combined) tracking area update request procedure, the
second mobility management network element sends a mes-
sage to the HSS/HLR, and after receiving the message, the
HSS/HLR sets an MME to a short message serving node; if
the corresponding indication information is used to indicate
not sending a message to the HSS/HLR, when receiving a
(combined) tracking area update request message of the user
equipment or being in a (combined) tracking area update
request procedure, the second mobility management net-
work element does not send a message to the HSS/HLR.

If the corresponding indication information is used to
indicate that it is determined that ISR may be activated, in
a subsequent processing procedure, the second mobility
management network element activates the ISR, and if the
corresponding indication information is used to indicate that
ISR is not activated, in a subsequent processing procedure,
the second mobility management network element does not
activate the ISR, an SGW performs signaling interaction
with the second mobility management network element, but
does not perform signaling interaction with the first mobility
management network element, thereby saving a resource at
the first mobility management network element side.

(2) The received indication information is used to indicate
that the user equipment registers with the third mobility
management network element or the network side does not
provide, in the PS domain, the short message service for the
user equipment.

If the received indication information is used to indicate
that the user equipment registers with the third management
network element or the network side does not provide, in the
PS domain, the short message service for the user equip-
ment, when receiving a (combined) tracking area update
request message of the user equipment or being in a (com-
bined) tracking area update request procedure, the second
mobility management network element sends a message to
the HSS/HLR, and after receiving the message, the HSS/
HLR sets an MME to a short message serving node; the
second mobility management network element does not
activate ISR, an SGW performs signaling interaction with
the second mobility management network element, but does
not perform signaling interaction with the first mobility
management network element, thereby saving a resource at
the first mobility management network element side; on the
contrary, if the received indication information is used to
indicate that user equipment does not register with the third
management network element or the network side provides,
in the PS domain, the short message service for the user
equipment, when receiving a (combined) tracking area
update request message of the user equipment or being in a
(combined) tracking area update request procedure, the
second mobility management network element does not
send a message to the HSS/HLR, and the second mobility
management network element may activate ISR.

(3) The received indication information is used to notify
the second mobility management network element of can-
celing the registration of the second mobility management
network element as the short message serving node.

If the HSS/HLR sends a message to the second mobility
management network element to cancel the registration of
the second mobility management network element as the
short message serving node, the second mobility manage-
ment network element cancels a short message service of the
user equipment after receiving the message. However, con-
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text information of the user is not deleted (reserved). Option-
ally, the second mobility management network element may
delete subscription information related to short messages of
the user equipment; when the second mobility management
network element receives a (combined) tracking area update
request message of the user equipment or a (combined)
tracking area update request includes an SMS only indica-
tion, if PS (packet switch, packet switch) subscription data
allows the short message service, the second mobility man-
agement network element sends a message to the HSS/HLR,
so as to be registered as a short message serving node.
Optionally, it is indicated that the HSS/HLR does not require
the subscription data, and after receiving the message, the
HSS/HLR sets the second mobility management network
element to a short message serving node; optionally, sub-
scription data is not sent to the second mobility management
network element; on the contrary, if the second mobility
management network element does not receive an SMS
registration cancellation message sent by the HSS/HLR, the
second mobility management network element does not
send a message to the HSS/HLR.

If the HSS/HLR sends a message to the second mobility
management network element to cancel the registration of
the second mobility management network element as a short
message serving node, but PS subscription data still allows
the short message service, the second mobility management
network element determines that the user registers with the
MSC/VLR after receiving the message, and the second
mobility management network element does not activate the
ISR, the SGW performs signaling interaction with the sec-
ond mobility management network element but does not
perform signaling interaction with the first mobility man-
agement network element, thereby saving the resource at the
first mobility management network element side; if the
second mobility management network element does not
receive the message sent by the HSS/HLR about canceling
the registration of the second mobility management network
element as an SMS serving node, the second mobility
management network element determines that the ISR may
be activated.

It should be noted that, operations of sending a message
to the HSS/HLR and activating the ISR by the second
mobility management network element do not have any
association relationship, it may be determined respectively
whether to execute the two operations separately, it may
specifically be selected to determine whether to execute one
operation (for example, only determine whether to send a
message to the HSS/HLR or only determine whether to
activate the ISR), and it may also be determined whether to
execute the two operations at the same time (for example,
determine whether to send a message to the HSS/HLR and
determine whether to activate the ISR at the same time).

It should be particularly noted that, steps 11 and 12 are not
required to be two steps executed successively, and between
executing the corresponding step 11 and step 12, the second
mobility management network element may execute another
signaling processing procedure. Therefore, after receiving
the indication information, the second mobility management
network element may further set a corresponding mark
according to the indication information, where the mark is
used to indicate at least one of sending a message to the HSS
or HLR and not activating ISR, or indicate executing at least
one of not sending a message to the HSS or HLR and
activating ISR.

In the embodiment, the corresponding second mobility
management network element may be an MME, and the
corresponding first mobility management network element
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may be an SGSN, and the third mobility management
network element may be an MSC/VLR. Definitely, the
corresponding first mobility management network element,
second mobility management network element, and third
mobility management network element may also be other
network entities, as long as network entities in the commu-
nication system execute the corresponding processing pro-
cedure to implement the present invention, which should all
fall within the protection scope of the present invention.

Through the technical solution provided in the foregoing
embodiment, different subsequent processing procedures are
adopted according to the indication information, so as to
ensure that the second mobility management network ele-
ment can send a message to the HSS/HLR when necessary;
therefore, normal performing of a subsequent service may be
ensured, and signaling interaction between the second
mobility management network element and the HSS/HLR
may also be effectively reduced. At the same time, the
second mobility management network element may also
correctly activate the ISR according to the indication infor-
mation, so as to reduce unnecessary signaling interaction
between entities in the communication network, thereby
saving a communication network resource and improving
network performance.

For ease of understanding of the embodiment of the
present invention, the implementation process of the
embodiment of the present invention is illustrated in detail
in combination of a specific application in the following.

The embodiment of the present invention may specifically
be used in network architecture shown in FIG. 2, the
network architecture includes entities in an EUTRAN and a
GERAN or a UTRAN, and corresponding entities specifi-
cally include: an HSS (Home Subscriber Server, home
subscriber server) or an HLR (Home Location Register,
home location register), an MSC (mobile switching center,
Mobile Switching Center) or a VLR (visitor location regis-
ter, Visitor Location Register), a UE (User Equipment, user
equipment), and an MME (Mobility Management Entity,
mobility management entity) of an SGSN (Serving GPRS
Support Node, serving GPRS support node) and LTE (Long
Term Evolution, long term evolution) network, where the
HSS or HLR is referred to as HSS/HLR for short, and the
MSC or VLR is referred to as MSC/VLR for short.

In the network architecture, a service that needs to be
transmitted includes a CS (circuit) domain service and a PS
(data) domain service. For the user equipment, all subscrip-
tion services are transmitted through a PS domain, and a
situation that the user equipment does not have CS domain
subscription data is referred to as a communication system
having a PS-only (only supporting a data domain) property.
In order to perform transmission of an SMS (Short Mes-
saging Service, short message service) originally belonging
to a CS domain in the communication system having the
PS-only property, the SGSN is enabled to support the
transmission of the SMS in the PS domain, and an SMS in
MME (SMS based on the MME) structure is proposed in the
LTE system, so as to perform the transmission of the SMS
based on NAS (non-access layer) signaling, thereby satis-
fying an application scenario having no other CS service
requirement except for the SMS. Further, to satisfy the
PS-only property requirement, PS-only related content is
added in user subscription data, and includes “PS-only
enforced” and “PS-only enabled”. The “PS-only enforced”
is used to indicate that no CS subscription data exists, and
the “PS-only enabled” is used to indicate to the SGSN or
MME that the user equipment may use a PS domain SMS
function.
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When the user equipment is at the MME side, if the user
equipment only requires the PS domain service and the SMS
service, the user equipment sends an SMS-only identifier to
the MME when initiating a combined Attach (attach) or
TAU. If the MME supports the SMS in MME, based on an
indication of the user equipment and the PS-only subscrip-
tion data, the MME does not establish a connection with the
MSC/VLR, and the MME allocates a non-broadcast LAI
(Location Area Identity, location area identity) and a
reserved TMSI (Temporary Mobile Station Identity, tempo-
rary mobile station identity), so as to perform transmission
of the SMS service based on the MME.

Specifically, based on the foregoing PS-only scenario, the
user equipment may not need to perform MSC/VLR regis-
tration at a first mobility management network element side.
In this case, when the user equipment returns to a second
mobility management network element, it is not required to
execute a location update operation to cancel the MSC/VLR
registration. Therefore, it is proposed in the embodiment of
the present invention that the second mobility management
network element determines, according to the received indi-
cation information, whether to execute at least one of
sending a message to the HSS or HLR and not activating
ISR, or executes at least one of not sending a message to the
HSS or HLR and determining that ISR may be activated, for
example, sending a message to the HSS/HLR to implement
the location update operation, and the like. Therefore, based
on whether the user equipment performs MSC/VLR regis-
tration, the second mobility management network element
may decide whether to initiate location update, so as to
reduce unnecessary interaction with the HSS/HLR.

In addition, if the MME supports the “SMS in MME”
function, after the user equipment registers with the MME
side, if the MME activates an ISR function, when a user
returns to a 2G/3G network, an LAI of the 2G/3G network
is different from the non broadcast LAl allocated by the
MME, so that the user always has to initiate a combined
RAU procedure or separate LAU procedure, and signaling
initiated by the user equipment cannot be reduced; and when
downlink data or signaling exists, an SGW always sends a
message to the SGSN and the MME at the same time, or
requests the SGSN/MME to page the user at the same time,
which significantly increases a signaling load between the
SGW and the SGSN/MME. Therefore, it is proposed in the
embodiment of the present invention that the second mobil-
ity management network element determines, according to
the received indication information, whether to execute at
least one of sending a message to the HSS or HLR and not
activating the ISR, or execute at least one of not sending a
message to the HSS or HLR and determining that the ISR
may be activated, thereby achieving an objective of signal-
ing reduction.

Based on the network architecture provided in FIG. 2 and
a communication function of the network architecture, as
shown in FIG. 3, by taking that a second mobility manage-
ment network element receives a corresponding indirect
indication as an example, a specific implementation process
of the embodiment of the present invention includes:

Step 31: A second mobility management network element
(for example, an MME) acquires information about whether
a user equipment performs MSC/VLR registration or infor-
mation about whether a network side provides, in a PS
domain, a short message service for a user equipment, that
is, the second mobility management network element uses
the information about whether a corresponding user equip-
ment performs MSC/VLR registration as indication infor-
mation.
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A corresponding second mobility management network
element may be an MME in FIG. 2, a corresponding first
mobility management network element may be an SGSN in
FIG. 2, and an

MSC/VLR is equivalent to a third mobility management
network element described in the foregoing.

A manner for the second mobility management network
element to acquire the information about whether the user
equipment performs the MSC/VLR registration may be, but
not limited to, any one of the following manners:

Manner (1): The first mobility management network
element acquires the information about whether the user
equipment performs the MSC/VLR registration, and spe-
cifically, in this manner, the first mobility management
network element determines whether the user equipment
performs the MSC/VLR registration at the first mobility
management network element side or whether the network
side provides, in the PS domain, the short message service
for the user equipment, where corresponding determining
manners may include, but not limited to:

(11) If subscription data of a user is PS-only enforced
(without circuit domain subscription data), the first mobility
management network element may determine that the user
equipment does not registers with the MSC/VLR or cannot
register with the MSC/VLR successfully, because user CS
subscription data does not exist;

the user equipment indicates SMS only (only short mes-
sage needed) when sending an access request message, and
if the subscription data is PS-only enabled (data domain
short message service supported), the first mobility manage-
ment network element indicates that the user equipment
supports a short message (SMS supported) or that the
network side provides, in the PS domain, the short message
service for the user equipment; in this case, the first mobility
management network element may determine that the user
equipment does not register with the MSC/VLR, or the first
mobility management network element or user equipment
determines that the network side provides, in the PS domain,
the short message service for the user equipment;

or,

(12) The user equipment indicates, in an RAU/attach
request message, to the first mobility management network
element that whether the user equipment executes an LAU
process, and if the user equipment executes the LAU pro-
cess, the first mobility management network element deter-
mines that the user equipment performs the MSC/VLR
registration, otherwise, determines that the user equipment
does not perform the MSC/VLR registration; or the user
equipment may further directly indicate to the first mobility
management network element that whether the user equip-
ment is performing the MSC/VLR registration.

In Manner (1), the first mobility management network
element further needs to notity the second mobility man-
agement network element of determined information about
whether the user equipment performs the MSC/VLR regis-
tration on the first mobility management network element or
about whether the network side provides, in the PS domain,
the short message service for the user equipment; a specific
notification process may include that: When the user equip-
ment moves to the second mobility management network
element and initiates the TAU process, the second mobility
management network element initiates a context request to
the first mobility management network element, and in this
case, the first mobility management network element noti-
fies, in a context response message, the second mobility
management network element of the information about
whether the user equipment performs the MSC/VLR regis-
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tration or about whether the network side provides, in the PS
domain, the short message service for the user equipment.

Manner (2): The user equipment acquires the information
about whether the user equipment performs the MSC/VLR
registration or about whether the network side provides, in
the PS domain, the short message service for the user
equipment, and in this manner, the user equipment needs to
determine whether the user equipment itself performs the
MSC/VLR registration or whether the network side pro-
vides, in the PS domain, the short message service for the
user equipment, where corresponding determining manners
may include, but not limited to:

(21) If the user equipment does not initiate separate LAU
(separate LAU) or combined RAU (combined RAU), or
initiates separate LAU (separate LAU) or combined RAU
(combined RAU) but the registration with the MSC/VLR is
unsuccessful, it is determined that the user equipment does
not perform the MSC/VLR registration;

o,

(22) The user equipment initiates combined RAU and
LAU, and indicates SMS-only, and if a received RAU
Accept (RAU accept) message indicates SMS Supported
(short message service supported), it is determined that the
user equipment does not perform the MSC/VLR registration
or the network side provides, in the PS domain, the short
message service for the user equipment.

In Manner (2), the user equipment further needs to notify
the second mobility management network element of the
information about whether the user equipment performs the
MSC/VLR registration, and a specific notification process
may include that: When the user equipment moves to the
second mobility management network element side and
initiates the TAU procedure, the user equipment sends, in a
TAU request message, the information about whether the
user equipment performs the MSC/VLR registration at the
first mobility management network element side to the
second mobility management network element.

Manner (3): Through a received message sent by an
HSS/HLR about canceling registration of the second mobil-
ity management network element as an SMS serving node,
the second mobility management network element acquires
information about the user equipment performs the MSC/
VLR registration.

An implementation process of this manner may specifi-
cally include that: When the user equipment performs the
MSC/VLR registration at the first mobility management
network element side or the network side does not provide,
in the PS domain, the short message service for the user
equipment, the MSC/VLR sends a message to the HSS/HLR
for registration (that is, the user equipment performs the
MSC/VLR registration), the HSS/HLR determines that the
second mobility management network element is registered
as a short message serving node with the HSS/HLR, and
sends, to the second mobility management network element,
a message of canceling the second mobility management
network element serving as the short message serving node,
and the second mobility management network element may
determine, according to the message, that the user equip-
ment performs the MSC/VLR registration or the network
side does not provide, in the PS domain, the short message
service for the user equipment; optionally, the second mobil-
ity management network element may determine, in com-
bination of PS subscription data subscription data allowing
a short message service, that the user equipment performs
the MSC/VLR registration, and on the contrary, if the second
mobility management network element does not receive the
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message, it may be determined that the user equipment does
not perform the MSC/VLR registration.

It should be noted that, the SMS registration cancellation
message only cancels the registration of the MME serving as
the SMS serving node with the HSS/HLR, but does not
cancel another EPS (Evolved Packet System, evolved packet
system) service of the MME. A specific implementation
manner for sending, through the HSS/HLR, the message of
canceling the registration of the second mobility manage-
ment network element as the SMS serving node is that: The
HSS/HLR sends a message to the MME, where in this
patent, the message may be, but not limited to, a cancel
location (cancel location) message, and the message indi-
cates the MME through a cancellation type (cancellation
type) information element being “SMS”, so as to cancel the
registration; after receiving the message, the MME deter-
mines that the cancellation type is the SMS, and does not
cancel user context, but only cancels providing the short
message service for the user equipment; otherwise, the
MME cancels the user context. That is, the HSS/HLR
notifies the MME of canceling the registration of the MME
serving as an SMS destination point without affecting any
non-SMS service of the user, and after receiving the SMS
registration cancellation message, the MME still provides
the non-SMS service for the user equipment.

Step 32: The second mobility management network ele-
ment determines, according to the acquired information
about whether the user equipment performs the MSC/VLR
registration or whether the network side provides, in the PS
domain, the short message service for the user equipment, or
the received message sent by the HSS about canceling the
second mobility management network element serving as
the short message serving node, whether to execute at least
one of sending a message to the HSS or HLR and not
activating the ISR, or execute at least one of not sending a
message to the HSS or HLR and determining that the ISR
may be activated;

the second mobility management network element may
specifically determine, according to the acquired informa-
tion about whether the user equipment performs the MSC/
VLR registration or whether the network side provides, in
the PS domain, the short message service for the user
equipment, or whether the message sent by the HSS about
canceling the second mobility management network element
serving as the short message serving node is received in step
31, whether to send a message to the HSS/HLR, and whether
to be registered as the short message serving node. The
initiating a location update operation by the second mobility
management network element may specifically include: If
the user equipment does not perform the MSC/VLR regis-
tration or the network side provides, in the PS domain, the
short message service for the user equipment, or the message
sent by the HSS about canceling the registration of the
second mobility management network element as the short
message serving node is not received in step 31, the second
mobility management network element does not send a
message to the HSS/HLR, that is, does not initiate the
location update, thereby reducing signaling interaction in the
communication network and avoiding occurrence of a dual
registration failure problem; if the user equipment performs
the MSC/VLR registration or the network side does not
provide, in the PS domain, the short message service for the
user equipment, the second mobility management network
element may send a message to the HSS/HLR, so as to be
registered as the short message serving node; or the message
sent by the HSS about canceling the registration of the
second mobility management network element as the short
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message serving node is received in step 31, optionally, the
second mobility management network element may allow
the user to use the short message service in combination with
the PS subscription data, so that the second mobility man-
agement network element may send a message to the
HSS/HLR, so as to be registered as the short message
serving node. Therefore, reliable transmission of services
such as an SMS in the communication network is ensured;
specifically, a corresponding manner for determining to
allow the user to use the short message service based on the
PS subscription data may include: If the second mobility
management network element receives a tracking area
update request or combined tracking area update request of
the user equipment, where the request includes an “SMS
only” indication, the second mobility management network
element may acquire, according to the PS subscription data
of the user, that the user is allowed to use the short message
service;

o,

the second mobility management network element may
further determine, according to the acquired information
about whether the user equipment performs the MSC/VLR
registration or whether the network side provides, in the PS
domain, the short message service for the user equipment, or
whether the message sent by the HSS about canceling the
registration of the second mobility management network
element as the short message serving node is received in step
31, whether to initiate an operation of activating the ISR,
which may specifically include: If the user equipment per-
forms the MSC/VLR registration or the network side does
not provide, in the PS domain, the short message service for
the user equipment, or the message sent by the HSS about
canceling the registration of the second mobility manage-
ment network element as the short message serving node is
not received in step 31, the second mobility management
network element initiates an operation of activating the ISR,
and if the user equipment does not perform the MSC/VLR
registration or the network side provides, in the PS domain,
the short message service for the user equipment, the second
mobility management network element does not initiate an
operation of activating the ISR, or if the message sent by the
HSS about canceling the registration of the second mobility
management network element as the short message serving
node is received in step 31, optionally, the second mobility
management network element may combine PS subscription
data allowing a short message, and the second mobility
management network element does not initiate an operation
of activating the ISR, thereby reducing signaling transmis-
sion in the communication system, and saving a network
resource.

In this embodiment, correspondingly, steps 31 and 32 are
not required to be two steps executed successively, specifi-
cally, corresponding marking may be performed after step
31 is executed, and when requiring execution, the subse-
quent step 32 may determine an operation that needs to be
executed only according to the corresponding mark, for
example:

the MME that may serve as the second mobility manage-
ment network element may set a corresponding mark
according to an execution result of step 31, and therefore, in
a subsequent TAU or combined TAU procedure, the MME
may determine, according to the mark, whether to send a
message to the HSS/HLR; or, the MME may determine,
according to the mark, whether to activate the ISR in the
subsequent processing procedure; or, the MME may deter-



US 9,451,442 B2

17

mine, according to the mark, whether to execute sending a
message to the HSS/HLR and whether to activate the ISR
when required.

In step 31, by taking that the MME receives the message
about canceling the registration as an SMS serving node as
an example, in this case, a corresponding mark may be set,
and then, if the MME supports the SMS in MME function,
and acquires, according to the mark, that the HSS/HLR
cancels the registration of the MME serving as the SMS
serving node, the MME needs to send a message to the
HSS/HLR, so that the HSS/HLR records the MME as an
SMS serving node, and cancels the MSC/VLR registration.
Alternatively, the MME sets a corresponding mark when
receiving the message about canceling the registration of the
MME serving as the SMS serving node, and therefore, in a
subsequent processing procedure (for example, the TAU or
combined TAU procedure), if the MME supports the SMS in
MME function, and acquires, according to the mark, that the
HSS/HLR cancels the registration of the MME serving as
the SMS serving node, the MME cannot activate the ISR;
otherwise, the MME can activate the ISR.

In the foregoing description process, that the second
mobility management network element receives a corre-
sponding indirect indication is only taken as an example for
illustration, and in the following, the specific implementa-
tion process of the embodiment of the present invention is
illustrated by taking that the second mobility management
network element receives a corresponding direct indication
as an example, which includes:

(I) The second mobility management network element
receives indication information, and the corresponding indi-
cation information is directly used to indicate whether to
execute at least one operation of sending a message to the
HSS/HLR and whether to activate the ISR, so the indication
information may be referred to as direct indication informa-
tion.

Correspondingly, the direct indication information may
specifically be sent to the second mobility management
network element by the first mobility management network
element or the user equipment, and a specific sending
process may include, but not limited to:

if the first mobility management network element or the
user equipment determines that the user equipment does not
perform the MSC/VLR registration or the network side
provides, in the PS domain, the short message service for the
user equipment, sending, to the second mobility manage-
ment network element, indication information indicating not
sending a message to the HSS/HLR; if the first mobility
management network element or the user equipment deter-
mines that the user equipment performs the MSC/VLR
registration or the network side does not provide, in the PS
domain, the short message service for the user equipment,
sending, to the second mobility management network ele-
ment, indication information indicating sending a message
to the HSS/HLR;

or,

if the first mobility management network element or the
user equipment determines that the user equipment does not
perform the MSC/VLR registration or the network side
provides, in the PS domain, the short message service for the
user equipment, sending, to the second mobility manage-
ment network element, indication information indicating
that it is determined that the ISR may be activated; if the first
mobility management network element or the user equip-
ment determines that the user equipment performs the
MSC/VLR registration or the network side does not provide,
in the PS domain, the short message service for the user
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equipment, sending, to the second mobility management
network element, indication information indicating not acti-
vating the ISR;

o,

if the first mobility management network element or the
user equipment determines that the user equipment does not
perform the MSC/VLR registration or the network side
provides, in the PS domain, the short message service for the
user equipment, sending, to the second mobility manage-
ment network element, indication information indicating not
sending a message to the HSS/HLR and indicating that it is
determined that the ISR may be activated; if the first
mobility management network element or the user equip-
ment determines that the user equipment performs the
MSC/VLR registration or the network side does not provide,
in the PS domain, the short message service for the user
equipment, sending, to the second mobility management
network element, indication information indicating sending
a message to the HSS/HLR and not activating the ISR.

In the foregoing processing procedure, a corresponding
manner for the first mobility management network element
or the user equipment to determine whether the user equip-
ment performs the MSC/VLR registration or whether the
network side provides, in the PS domain, the short message
service for the user equipment has been described in the
foregoing embodiment, reference may be made to descrip-
tions of Manner (1) and Manner (2), and details are not
repeatedly described herein.

(II) The second mobility management network element
directly determines, according to the received indication
information, whether to execute at least one of sending a
message to the HSS or HLR and not activating the ISR, or
execute at least one of not sending a message to the HSS or
HLR and determining that the ISR may be activated.

According to different received indication information, a
corresponding operation of determining whether to execute
at least one of sending a message to the HSS or MR and not
activating the ISR, or execute at least one of not sending a
message to the HSS or MR and determining that the ISR
may be activated may specifically include, but not limited to:

if the second mobility management network element
receives indication information indicating not sending a
message to the HSS/HLR, not sending a message to the
HSS/HLR, for example, not initiating a corresponding loca-
tion update operation; if the second mobility management
network element receives indication information indicating
sending a message to the HSS/HLR, executing the operation
of sending a message to the HSS/HLR, so as to initiate a
location update operation, and the like;

o,

if the second mobility management network element
receives indication information indicating that it is deter-
mined that the ISR may be activated, executing the operation
of activating the ISR; if the second mobility management
network element receives indication information indicating
not activating the ISR, not activating the ISR, performing,
by the SGW, signaling interaction with the second mobility
management network element, but not performing signaling
interaction with the first mobility management network
element, thereby saving a resource at the first mobility
management network element side;

o,

if the second mobility management network element
receives indication information indicating not sending a
message to the HSS/HLR and indicating that it is determined
that the ISR may be activated, not sending a message to the
HSS/HLR and executing the operation of activating the ISR;
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if the second mobility management network element
receives indication information indicating sending a mes-
sage to the HSS/HLR and not activating the ISR, executing
the operation of sending a message to the HSS/HLR and not
activating the ISR, performing, by the SGW, signaling
interaction with the second mobility management network
element, but not performing signaling interaction with the
first mobility management network element, thereby saving
a resource at the first mobility management network element
side.

Likewise, in this embodiment, corresponding step (I) and
step (II) are not required to be two steps executed succes-
sively, specifically, corresponding marking may be per-
formed after the corresponding indication information is
received in step (I), and then, when the subsequent step (II)
needs to be executed, it may be determined, according to the
corresponding mark, whether it is required to execute the
corresponding operation.

If the embodiment of the present invention is applied in
the communication system to control a processing procedure
of whether the MME sends a message to the HSS/HLR,
when the user equipment does not register with the MSC/
VLR in the GERAN/UTRAN network, because the HSS/
HLR has information about the MME serving as an SMS
destination point, in his case, the MME does not need to
send a message to the HSS/HLR for indicating that the
HSS/HLR sets the MME to the SMS destination point,
thereby reducing signaling interaction between the MME
and the HSS/HLR. When the user equipment registers with
the MSC/VLR in the GERAN/UTRAN network (in this
case, the HSS/HLR only sets the MSC/VLR to the SMS
destination point), the UE/HSS/HLR/SGSN notifies,
through a direct or an indirect indication, the MME that it is
required to send a message to the HSS/HLR when the user
equipment registers with the MME and the MME supports
SMS in MME, so as to notify the HSS/HLR of setting the
MME as the short message destination point, and therefore,
it may be avoided that a short message sent to the user
equipment is sent to the MSC/VLR and that the short
message cannot be sent to the user equipment because the
user equipment is attached to the MME, which affects
performing of the short message service of the user.

If the embodiment of the present invention is applied in
the communication system to control a processing procedure
of whether the MME activates the ISR, when the user
equipment does not register with the MSC/VLR in the
GERAN/UTRAN network, according to the indication
information, the MME may activate the ISR, and therefore,
when the user returns to the GERAN/UTRAN network,
because it is not required to register with the MSC/VLR, the
separate LAU or combined route area update procedure is
not initiated because the non-broadcast LAI allocated by the
MME is different from the LAI (location area identifier,
location area identifier) in broadcast, thereby reducing sig-
naling of the user equipment. When the user equipment
registers with the MSC/VLR in the GERAN/UTRAN net-
work, because the user equipment always initiates the sepa-
rate LAU or combined route area update procedure in the
GERAN/UTRAN, according to the indication information,
the MME does not activate the ISR, the SGW performs
interaction with the second mobility management network
element and does not perform interaction with the first
mobility management network element. Therefore, at least
signaling interaction between the SGW and the SGSN may
be reduced, and at the same time, it is avoided that the SGSN
pages the user, thereby saving a paging resource of the
GERAN/UTRAN.
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In order to further understand the foregoing embodiment,
a specific application process of the embodiment of the
present invention is described in the following in combina-
tion with a specific message transmission procedure.

Embodiment 1

In this embodiment, specifically, that a second mobility
management network element acquires, through a first
mobility management network element, whether a user
equipment performs MSC/VLR registration or whether a
network side provides, in a PS domain, a short message
service for a user equipment and determines, according to
whether the user equipment performs MSC/VLR registra-
tion or whether the network side provides, in the PS domain,
the short message service for the user equipment, whether to
send a message to an HSS/HLR to initiate a location update
operation is taken as an example, and as shown in FIG. 4A
and FIG. 4B, a corresponding specific implementation pro-
cess may include:

Step 41: A user equipment initiates an RAU/attach (route
area update/attach) request or a combined RAU/LAU/attach
(combined route area update and location area update/
attach) request at a first mobility management network
element (such as an SGSN) side.

Step 42: The first mobility management network element
determines whether the user equipment performs MSC/VLR
registration or whether the network side provides, in a PS
domain, a short message service for the user equipment.

Specifically, a manner for determining whether the user
equipment performs MSC/VLR registration or whether the
network side provides, in the PS domain, the short message
service for the user equipment may include, but not limited
to, any of the following manners:

Manner 1: If subscription data of a user is PS-only
enforced (without circuit domain subscription data), the first
mobility management network element may determine that
the user equipment does not register with an MSC/VLR or
cannot register with an MSC/VLR successfully, because
user CS subscription data does not exist, and therefore, it
may be determined that the user equipment does not register
with the MSC/VLR or the network side provides, in the PS
domain, the short message service for the user equipment;

the user equipment indicates SMS only (only short mes-
sage needed) when initiating a combined RAU/attach or an
RAU/attach, if subscription data is PS-only enabled (data
domain short message service supported), the first mobility
management network element indicates that the user equip-
ment supports a short message (SMS supported) or that the
network side provides, in the PS domain, the short message
service for the user equipment; based on this, the first
mobility management network element may determine that
the user equipment does not register with the MSC/VLR, or
determine that the network side provides, in the PS domain,
the short message service for the user equipment.

Manner 2: The user equipment indicates, in an RAU or
attach request, to the first mobility management network
element that the user equipment registers with the MSC/
VLR or the network side does not provide, in the PS domain,
the short message service for the user equipment.

Step 43: The first mobility management network element
returns an RAU accept (RAU accept) or attach accept
(attach accept) message to the user equipment.

Step 44: The user equipment moves to an LTE side, and
initiates a TAU (tracking area update) request to a second
mobility management network element.
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Step 45: The second mobility management network ele-
ment (such as an MME) sends a context request message to
the first mobility management network element, to request
for a user message.

Step 46: The first mobility management network element
returns a context response message, where the context
response message carries information about whether the user
equipment performs MSC/VLR registration or whether the
network side provides, in the PS domain, the short message
service for the user equipment;

the information about whether the user equipment regis-
ters with the MSC/VLR or whether the network side pro-
vides, in the PS domain, the short message service for the
user equipment is acquired through determination in step 42.

Step 47: The second mobility management network ele-
ment determines, according to the acquired information
about whether the user equipment performs MSC/VLR
registration or whether the network side provides, in the PS
domain, the short message service for the user equipment,
whether to initiate location update, and if the user equipment
does not perform MSC/VLR registration or the network side
provides, in the PS domain, the short message service for the
user equipment, does not initiate the location update; oth-
erwise, execute step 48, to initiate a corresponding location
update operation.

Step 48: If the second mobility management network
element determines that the user equipment performs MSC/
VLR registration at the first mobility management network
element side or the network side does not provide, in the PS
domain, the short message service for the user equipment,
the second mobility management network element sends a
location update request to an HSS/HLR, to initiate the
location update operation.

Step 49: After receiving the corresponding location
update request, the HSS/HLR cancels the MSC/VLR regis-
tration.

Step 410: The second mobility management network
element decides, according to whether the user equipment
performs MSC/VLR registration or whether the network
side provides, in the PS domain, the short message service
for the user equipment, whether to activate ISR, and spe-
cifically, if the user equipment performs MSC/VLR regis-
tration or the network side does not provide, in the PS
domain, the short message service for the user equipment,
the second mobility management network element does not
activate the ISR, an SGW performs signaling interaction
with the second mobility management network element and
does not perform signaling interaction with the first mobility
management network element, thereby saving a resource at
the first mobility management network element side. Oth-
erwise, that is, when the user equipment does not perform
MSC/VLR registration or the network side provides, in the
PS domain, the short message service for the user equip-
ment, correspondingly, the second mobility management
network element needs to activate the ISR.

By executing the step 410, when the user equipment does
not perform MSC/VLR registration or the network side
provides, in the PS domain, the short message service for the
user equipment, the MME may be enabled to activate the
ISR, thereby reducing signaling of the user equipment.
When the user equipment performs MSC/VLR registration
or the network side does not provide, in the PS domain, the
short message service for the user equipment, the MME does
not activate the ISR, the SGW performs signaling interaction
with the second mobility management network element and
does not perform signaling interaction with the first mobility
management network element, so that signaling interaction
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between the SGW and the SGSN is reduced, and at the same
time, it is avoided that the SGSN pages the user, thereby
saving a paging resource of a GERAN/UTRAN.

In Embodiment 1, it is implemented that the correspond-
ing location update procedure is executed only when the
user equipment performs MSC/VLR registration at the first
mobility management network element side or the network
side does not provide, in the PS domain, the short message
service for the user equipment, so as to cancel the corre-
sponding MSC/VLR registration. In a case that the user
equipment does not perform MSC/VLR registration at the
first mobility management network element side, the loca-
tion update operation is not initiated, thereby reducing
signaling transmission and saving a network resource.

Embodiment 2

In this embodiment, that a second mobility management
network element (such as an MME) acquires, through a user
equipment, whether to perform MSC/VLR registration at a
first mobility management network element (such as an
SGSN) side or whether a network side provides, in a PS
domain, a short message service for the user equipment and
determines, according to whether the user equipment per-
forms MSC/VLR registration or whether the network side
provides, in the PS domain, the short message service for the
user equipment, whether to send a message to an HSS/HLR
to initiate a location update operation is taken as an example,
and as shown in FIG. 5A and FIG. 5B, a corresponding
specific implementation process may include:

Step 51: A user equipment initiates an RAU/attach request
or a combined RAU/attach request at a first mobility man-
agement network element side.

Step 52: The first mobility management network element
determines, according to the request message, whether to
perform MSC/VLR registration or whether the network side
provides, in the PS domain, the short message service for the
user equipment.

Step 53: The first mobility management network element
returns an RAU accept message to the user equipment.

Step 54: The user equipment determines whether to
register with an MSC/VLR or whether the network side
provides, in the PS domain, the short message service for the
user equipment.

In this step, a corresponding manner for determining
whether to register with the MSC/VLR or whether the
network side provides, in the PS domain, the short message
service for the user equipment may include, but not limited
to, any one of the following manners:

Manner 1: If the user equipment does not initiate MSC/
VLR registration or does not register with the MSC/VLR
successfully, it is determined that the user equipment does
not register with the MSC/VLR or the network side pro-
vides, in the PS domain, the short message service for the
user equipment.

Manner 2: The user equipment initiates a combined
RAU/attach request and indicates SMS-only, and then, if an
RAU Accept message received by the user equipment indi-
cates “SMS Supported”, it is determined that the user
equipment does not register with the MSC/VLR or the
network side provides, in the PS domain, the short message
service for the user equipment.

Step 55: The user equipment moves to an LTE side,
initiates a TAU request or a combined TAU/LLAU request to
a second mobility management network element, and car-
ries, in the request message, an identifier that is determined
according to step 54 and indicates whether the user equip-



US 9,451,442 B2

23
ment registers with the MSC/VLR or whether the network
side provides, in the PS domain, the short message service
for the user equipment.

Through step 55, the user equipment may send corre-
sponding indication information to the second mobility
management network element, and specifically, the user
equipment uses whether the user equipment registers with
the MSC/VLR or whether the network side provides, in the
PS domain, the short message service for the user equipment
as indication information and transmits the indication infor-
mation to the second mobility management network ele-
ment.

Step 56: The second mobility management network ele-
ment receives the TAU request or combined TAU/LAU
request message, and decides, according to the identifier that
is carried in the request message and indicates whether the
user equipment registers with the MSC/VLR or whether the
network side provides, in the PS domain, the short message
service for the user equipment, whether to initiate a location
update request.

Specifically, if the second mobility management network
element determines, according to the identifier that is carried
in the request message and indicates whether the user
equipment registers with the MSC/VLR, that the user equip-
ment does not perform MSC/VLR registration at the first
mobility management network element side or the network
side provides, in the PS domain, the short message service
for the user equipment, the second mobility management
network element does not send a message to an HSS/HLR,
that is, does not initiate a location update request; otherwise,
execute step 57, to initiate a corresponding location update
processing procedure.

Step 57: If the second mobility management network
element determines that the TAU request or combined
TAU/LAU request message does not carry the identifier
indicating whether the user equipment registers with the
MSC/VLR or whether the network side provides, in the PS
domain, the short message service for the user equipment, or
that the TAU request or combined TAU/LLAU request mes-
sage carries the identifier indicating that the user equipment
registers with the MSC/VLR, that is, the second mobility
management network element determines that the user
equipment performs MSC/VLR registration or the network
side does not provide, in the PS domain, the short message
service for the user equipment, the second mobility man-
agement network element sends a location update request
message to the HSS/HLR, to initiate the location update
operation.

Step 58: After the HSS/HLR receives the location update
request of the second mobility management network ele-
ment, the HSS/HLR cancels the registration of the user
equipment with the MSC/VLR, and uses the second mobil-
ity management network element (such as an MME) as a
destination point of an SMS service, so that the SMS service
is sent to the user equipment through the second mobility
management network element, instead of transmitting, to the
MSC/VLR, the

SMS service sent to the user equipment, thereby ensuring
that the user equipment moving to the second mobility
management network element may carry out the SMS
service normally based on the second mobility management
network element.

In Embodiment 2, similarly, it may be implemented that
the corresponding location update procedure is executed
only when the user equipment performs MSC/VLR regis-
tration or the network side does not provide, in the PS
domain, the short message service for the user equipment, so
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as to ensure that the SMS service can be transmitted to the
user equipment reliably. In a case that the user equipment
does not perform MSC/VLR registration or the network side
provides, in the PS domain, the short message service for the
user equipment, the location update operation is not initi-
ated, thereby reducing signaling transmission, saving a
resource in a communication network, and improving per-
formance of the communication network.

Embodiment 3

In this embodiment, specifically, an implementation man-
ner in which an HSS/HLR cancels a registration of a second
mobility management network element (such as an MME)
as a short message serving node and notifies the second
mobility management network element, so that the second
mobility management determines whether to send a message
to the HSS/HLR to initiate a location update operation is
taken as an example, and as shown in FIG. 6, a specific
implementation process may include:

Step 61: A user equipment initiates a combined RAU/
LAU request at a first mobility management network ele-
ment (such as an SGSN) side.

Step 62: The first mobility management network element
determines, according to the request message, whether to
perform MSC/VLR registration, if the MSC/VLR registra-
tion is not initiated, execute step 68, and if the MSC/VLR
registration is initiated, execute step 63.

Step 63: The first mobility management network element
sends a location update message to an MSC/VLR.

It should be noted that, steps 61 to 63 only provide a
manner for the user equipment to register with the MSC, and
the present invention is not limited to the manner, for
example, the user equipment may also directly send a
location update request to the MSC/VLR without through
the first mobility management network element.

Step 64: After receiving the location update message, the
MSC/VLR sends the location update request to an HSS/
HLR.

Step 65: After receiving the location update request, the
HSS/HLR determines that the user equipment performs
MSC/VLR registration, and cancels registration of a second
mobility management network element as a short message
serving node.

Step 66: The HSS/HLR cancels the registration of the
second mobility management network element as the short
message serving node, and sends a message to the second
mobility management network element, to notify cancel-
ation of the registration of the second mobility management
network element as the short message serving node.

Step 67: After receiving the message of canceling the
registration as the serving node, the second mobility man-
agement network element cancels SMS registration of the
user equipment locally and reserves PS domain registration,
to ensure that a PS service of the user equipment, except for
an SMS service, may still be carried out normally through
the second mobility management network element.

Step 68: The HS S/HLR returns a location update
acknowledgment message to the MSC/VLR and the first
mobility management network element, to notify the MSC/
VLR and the first mobility management network element
that the corresponding user equipment has performed MSC/
VLR registration, that is, the HSS/HLR records the MSC/
VLR as a destination point of the SMS service, and the user
equipment carries out the SMS service through the MSC/
VLR.
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Step 69: The first mobility management network element
sends a route area update accept message to the user
equipment, and so far, a route area update processing
procedure initiated by the user equipment is completed.

Step 610: The user equipment moves to an LTE side,
initiates a (combined) tracking area update request to the
second mobility management network element, and indi-
cates that only a short message is required.

Step 611: After receiving the request initiated by the user
equipment, the second mobility management network ele-
ment determines that the user equipment indicates “SMS
only” (only a short message is required), and PS (packet
switch, packet switch) subscription data allows a short
message service, and then decides, according to whether the
second mobility management network element receives the
message sent in the step 66, and optionally, in combination
with whether the PS subscription data allows the short
message, whether to send a message to the HSS/HLR.

Specifically, if the HSS/HLR cancels the registration of
the second mobility management network element as the
short message serving node with the HSS/HLR, the HSS/
HLR may further determine whether the PS subscription
data allows carrying out the short message, if the PS
subscription data allows carrying out the short message, it
indicates that the user equipment performs MSC/VLR reg-
istration, and in this case, it is required to send a message to
the HSS/HLR, to register the second mobility management
network element as the short message serving node, and
cancel the MSC/VLR registration of the user equipment,
thereby ensuring that the user equipment moving to the LTE
side may perform the SMS service through the MME
serving as the second mobility management network ele-
ment; otherwise, it indicates that the user equipment does
not perform MSC/VLR registration, and in this case, it is not
required to send a message to the HSS/HLR, that is, it is not
required to initiate the location update request, and the user
equipment may directly carry out the SMS service through
the MME.

It can be seen from the processing procedure executed in
step 611 that, if the HSS/HLR does not cancel the registra-
tion of the second mobility management network element as
the short message serving node, that is, the user equipment
does not perform MSC/VLR registration, the location
update procedure is not initiated, thereby reducing signaling
transmitted in a network and saving a network communica-
tion resource. When the second mobility management net-
work element cancels the registration of the second mobility
management network element as the short message serving
node, that is, it is determined that the user equipment
performs MSC/VLR registration, it is required to initiate the
location update procedure, cancel the MSC/VLR registra-
tion performed by the user equipment, and use the MME as
the destination point of the SMS service, so as to ensure that
the SMS service of the user equipment moving to the MME
may be transmitted through the MME.

Through the technical solutions provided in the foregoing
embodiments, the second mobility management network
element may determine, according to the indication infor-
mation sent by the first mobility management network
element or the user equipment, whether to initiate the
location update to the HSS/HLR, for example, if the user
equipment does not perform MSC registration, the location
update is not initiated to the HSS/HLR, and therefore, dual
registration of the second mobility management network
element and the first mobility management network element
in the HSS/HLR may be maintained, thereby reducing
interaction between the first mobility management network
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element, the second mobility management network element,
and the HSS/HLR, so as to achieve effects of reducing
signaling and lowering an HSS/HLR load. Correspondingly,
a process of whether to activate the ISR may also be
controlled flexibly according to the corresponding indication
information, so that the ISR may be activated only when
necessary, thereby reducing signaling interacted in the com-
munication system as much as possible, and saving a
resource of the communication system.

Persons of ordinary skill in the art should understand that,
all or a part of procedure in the method according to the
foregoing embodiments may be accomplished by a com-
puter program instructing relevant hardware. The program
may be stored in a computer-readable storage medium.
When the program is executed, the procedure of the method
according to the foregoing embodiments may be performed.
The storage medium may be a magnetic disk, an optical disk,
a read-only memory (Read-Only Memory, ROM), or a
random access memory (Random Access Memory, RAM),
or the like.

An embodiment of the present invention further provides
a signaling reduction apparatus in a communication net-
work, and as shown in FIG. 7A to FIG. 7D, the apparatus
may specifically include the following processing units:

an indication information receiving unit 71, configured to
receive indication information, where the indication infor-
mation may include, but not limited to: indication informa-
tion used to indicate whether to send a message to a home
subscriber server HSS/HLR, or indication information used
to indicate whether to activate ISR, or indication informa-
tion used to indicate whether to send a message to an
HSS/HLR and whether to activate ISR, or indication infor-
mation used to indicate whether a user equipment registers
with a third mobility management network element, or
indication information used to indicate that a user equipment
or a first mobility management network element network
side provides, in a PS domain, a short message service for
the user equipment or that a network side does not provide,
in a PS domain, a short message service for a user equip-
ment, where the sending a message to the HSS or HLR may
be used to register an SMS node of the user equipment as a
second mobility management network element, so that the
user equipment may carry out an SMS service through the
second mobility management network element; and

an operation execution processing unit 72, configured to
determine, according to the indication information received
by the indication information receiving unit 71, whether to
execute at least one of sending a message to the HSS or HLR
and not activating the ISR, or, to execute at least one of not
sending a message to the HSS or HLR and determining that
the ISR may be activated.

Specifically, the operation executed by the operation
execution processing unit 72 may specifically include:

when the indication information is the indication infor-
mation used to indicate that the user equipment registers
with the third mobility management network element, deter-
mining, by the second mobility management network ele-
ment, to execute at least one of not activating the ISR or
sending a message to the HSS or HLR; or

when the indication information is the indication infor-
mation used to indicate that the user equipment does not
register with the third mobility management network ele-
ment, determining, by the second mobility management
network element, that at least one of activating the ISR or
not sending a message to the HSS or HLR may be executed;
or
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when the indication information is the indication infor-
mation used to indicate that the network side provides, in the
PS domain, the short message service for the user equip-
ment, determining, by the second mobility management
network element, that at least one of activating the ISR or
not sending a message to the HSS or MR may be executed;
or

when the indication information is used to indicate that
the network side does not provide, in the PS domain, the
short message service for the user equipment, determining,
by the second mobility management network element, to
execute at least one of not activating the ISR or sending a
message to the HSS or HLR.

Optionally, as shown in FIG. 7B, the indication informa-
tion receiving unit 71 may specifically include: a first
indication information receiving unit 711, or a second indi-
cation information receiving unit 712.

The first indication information receiving unit 711 is
configured to receive indication information sent by the first
mobility management network element, where the indica-
tion information is determined by the first mobility man-
agement network element according to a determination
result after it is determined, according to a message com-
municated with the user equipment, whether the user equip-
ment registers with the third mobility management network
element or whether the network side provides, in the PS
domain, the short message service for the user equipment;
and the first indication information receiving unit 711 may
specifically be configured to receive a context response
message sent by the first mobility management network
element, and acquire indication information carried in the
context response message from the context response mes-
sage. A corresponding manner for the first mobility man-
agement network element to determine whether the user
equipment registers with the third mobility management
network element or whether the network side provides, in
the PS domain, the short message service for the user
equipment may include:

when the user equipment initiates a combined route
update RAU and location update LAU or RAU, if subscrip-
tion data is PS-only enforced or PS-only enabled, or the user
equipment indicates SMS-only and the first mobility man-
agement network element supports the short message ser-
vice, the first mobility management network element deter-
mines that the user equipment does not register with the third
mobility management network element or the network side
provides, in the PS domain, the short message service for the
user equipment; or the user equipment indicates, in the
RAU, to the first mobility management network element
whether the user equipment executes an LAU process, if the
user equipment executes the LAU process, it is determined
that the user equipment registers with the third mobility
management network element or the network side does not
provide, in the PS domain, the short message service for the
user equipment, otherwise, it is determined that the user
equipment does not register with the third mobility man-
agement network element or the network side provides, in
the PS domain, the short message service for the user
equipment; or the first mobility management network ele-
ment indicates, in a message sent to the user equipment, that
the user equipment supports a short message or PS only, the
first mobility management network element determines that
the user equipment does not register with the third mobility
management network element or the network side provides,
in the PS domain, the short message service for the user
equipment.
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The second indication information receiving unit 712 is
configured to receive indication information sent by the user
equipment, where the indication information is determined
by the user equipment according to a determination result
after it is determined whether the user equipment registers
with the third mobility management network element or
whether the network side provides, in the PS domain, the
short message service for the user equipment; and the
second indication information receiving unit 712 receives a
TAU request message that is initiated to the second mobility
management network element and is sent by the user equip-
ment, and acquires indication information carried in the
TAU request message from the TAU request message. A
manner for the user equipment to determine whether the user
equipment registers with the third mobility management
network element or whether the network side provides, in
the PS domain, the short message service for the user
equipment may include:

if the user equipment does not initiates registration with
the third mobility management network element or does not
register with the third mobility management network ele-
ment successfully, it is determined that the user equipment
does not register with the third mobility management net-
work element; or the user equipment initiates a combined
RAU or LAU and indicates SMS-only, and if a received
RAU accept RAU Accept message indicates SMS Sup-
ported, it is determined that the user equipment does not
register with the third mobility management network ele-
ment or the network side provides, in the PS domain, the
short message service for the user equipment.

In the first indication information receiving unit 711 and
the second indication information receiving unit 712, if the
user equipment registers with the third mobility manage-
ment network element or the network side does not provide,
in the PS domain, the short message service for the user
equipment, the corresponding indication information is used
to instruct the second mobility management network ele-
ment to execute at least one of not activating the ISR and
sending a message to the HSS or HLR, or used to indicate
that the user equipment registers with the third mobility
management network element or the network side does not
provide, in the PS domain, the short message service for the
user equipment; if the user equipment does not register with
the third mobility management network element or the
network side provides, in the PS domain, the short message
service for the user equipment, the corresponding indication
information is used to instruct the second mobility manage-
ment network element to execute at least one of determining
that the ISR may be activated and not sending a message to
the HSS or MR, or used to indicate that the user equipment
does not register with the third mobility management net-
work element or the network side provides, in the PS
domain, the short message service for the user equipment.

Optionally, as shown in FIG. 7C, the operation execution
processing unit 72 includes a message-sending processing
unit 721, or an ISR-activation processing unit 722, or a
message-sending and ISR-activation processing unit 723.

The message-sending processing unit 721 is configured to
send a message to the HSS if the indication information
received by the indication information receiving unit 71 is
used to indicate sending a message to the HSS or MR, and
not send a message to the HSS or HLR if the corresponding
indication information is used to indicate not sending a
message to the HSS or HLR; send a message to the HSS or
HLR if the corresponding indication information is used to
indicate that the user equipment registers with the third
mobility management network element or the network side
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does not provide, in the PS domain, the short message
service for the user equipment, and not send a message to the
HSS or HLR if the corresponding indication information is
used to indicate that the user equipment does not register
with the third mobility management network element or the
network side provides, in the PS domain, the short message
service for the user equipment.

The ISR-activation processing unit 722 is configured to
activate the ISR if the indication information received by the
indication information receiving unit 71 is used to indicate
determining that the ISR may be activated, and not activate
the ISR if the corresponding indication information is used
to indicate not activating the ISR, where an SGW performs
signaling interaction with the second mobility management
network element, but does not perform signaling interaction
with the first mobility management network element,
thereby saving a resource at the first mobility management
network element side; activate the ISR if the corresponding
indication information is used to indicate that the user
equipment does not register with the third mobility man-
agement network element or the network side provides, in
the PS domain, the short message service for the user
equipment, and not activate the ISR if the corresponding
indication information is used to indicate that the user
equipment registers with the third mobility management
network element or the network side does not provide, in the
PS domain, the short message service for the user equip-
ment.

The message-sending and ISR-activation processing unit
723 is configured to send a message to the HSS or HLR and
not activate the ISR if the indication information received by
the indication information receiving unit 71 is used to
indicate sending a message to the HSS and not activating the
ISR, and not send a message to the HSS or HLR but activate
the ISR if the corresponding indication information is used
to indicate not sending a message to the HSS or HLR and
determining that the ISR may be activated; not send a
message to the HSS or HLR but activate the ISR if the
corresponding indication information is used to indicate that
the user equipment does not register with the third mobility
management network element or the network side provides,
in the PS domain, the short message service for the user
equipment, and send a message to the HSS or HLR and not
activate the ISR if the corresponding indication information
is used to indicate that the user equipment registers with the
third mobility management network element or the network
side does not provide, in the PS domain, the short message
service for the user equipment.

In the apparatus, when executing the sending a message
to the HSS/HLR, the apparatus may be disposed at an MME
serving as the second mobility management network ele-
ment, the corresponding first mobility management network
element includes an SGSN, and the third mobility manage-
ment network element includes an MSC/VLR; or, when
executing the activating the ISR, the apparatus is disposed in
an MME or SGSN of the second mobility management
network element, the corresponding first mobility manage-
ment network element includes the SGSN or MME (spe-
cifically, if the second mobility management network ele-
ment is the MME, the first mobility management network
element is the SGSN, and if the second mobility manage-
ment network element is the SGSN, the first mobility
management network element is the MME), and the third
mobility management network element includes an MSC/
VLR.

Optionally, because the processing procedure executed by
the indication information receiving unit 71 and the pro-
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cessing procedure executed by the operation execution pro-
cessing unit 72 may not necessarily be successive processing
procedures, as shown in FIG. 7D, the apparatus may further
include a mark setting unit 73, which is configured to set a
corresponding mark according to the indication information
after the indication information is received, where the mark
is used to instruct the operation execution processing unit 72
whether to execute at least one of sending a message to the
HSS or HLR and not activating the ISR, or execute at least
one of not sending a message to the HSS or HLR and
determining that the ISR may be activated, and therefore, as
long as the corresponding mark is set according to the
indication information, the operation execution processing
unit 72 may perform the corresponding determination opera-
tion according to the mark when it is required to determine
whether to execute the corresponding operation.

An embodiment of the present invention further provides
another signaling reduction apparatus in a communication
network, and as shown in FIG. 7E, the apparatus includes:

a registration cancellation notification receiving unit 74,
configured to receive a notification sent by an HSS or HLR
about canceling SMS registration; and

an operation execution unit 75, configured to determine,
according to the notification received by the registration
cancellation notification receiving unit 74, sending a mes-
sage to the HSS or HLR and/or not activating ISR; option-
ally, if the registration cancellation notification receiving
unit 74 does not receive the notification, the operation
execution unit 75 determines not sending a message to the
HSS or HLR and/or determining that the ISR may be
activated.

Correspondingly, a manner for determining, on the HSS/
HLR, that the registration cancellation notification receiving
unit 74 receives the notification about canceling SMS reg-
istration may include: After acquiring that the user equip-
ment registers with a third mobility management network
element, the HSS or HLLR cancels the SMS registration at a
second mobility management network element side, and
sends the notification about canceling SMS registration to
the second mobility management network element, and
therefore, the registration cancellation notification receiving
unit 74 in the second mobility management network element
may receive the notification. The second mobility manage-
ment network element may correctly select, according to
whether the notification is received, whether to execute
sending a message to the HSS or HLR and/or whether to
activate the ISR, so that it is ensured that, only in a case that
the user equipment registers with the third mobility man-
agement network element (only in this case, the registration
cancellation notification receiving unit 74 on the second
mobility management network element can receive the
notification about canceling SMS registration), the operation
of sending a message to the HSS or HLR and/or not
activating the ISR is executed, thereby reducing signaling
interacted in a communication system, and saving a com-
munication resource in the communication system.

An embodiment of the present invention further provides
a user equipment, and a specific implementation structure of
the user equipment is shown in FIG. 8, where the user
equipment includes:

an indication information sending unit 81, configured to
send indication information to a second mobility manage-
ment network element, where the corresponding indication
information is used to indicate at least one of sending a
message to an HSS or HLR and not activating ISR, or
indicate executing at least one of not sending a message to
an HSS or HLR and determining that ISR may be activated,
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and the corresponding indication information sending unit
81 may specifically be configured to, but not limited to, carry
the indication information in an access request message
initiated to the second mobility management network ele-
ment and send the access request message to the second
mobility management network element.

In the user equipment, the corresponding indication infor-
mation may include, but not limited to: indication informa-
tion used to indicate sending a message to the HSS or HLR
or not sending a message to the HSS or HLR, or indication
information used to indicate that the ISR may be activated
and indicate not activating the ISR, or indication informa-
tion used to indicate sending a message to the HSS or HLR
and not activating the ISR, or not sending a message to the
HSS or HLR and activating the ISR, or indication informa-
tion used to indicate that the user equipment registers with
a third mobility management network element or the user
equipment does not register with a third mobility manage-
ment network element.

Optionally, the user equipment may further include a
judging unit 82 and an indication information determining
unit 83.

The judging unit 82 is configured to determine whether
the user equipment registers with the third mobility man-
agement network element, where a manner for the judging
unit to determine whether the user equipment registers with
the third mobility management network element may
include, but not limited to:

if the user equipment does not initiate registration with the
third mobility management network element or the user
equipment fails to register with the third mobility manage-
ment network element, determining, by the user equipment,
that the user equipment does not register with the third
mobility management network element or a network side
provides, in a PS domain, a short message service for the
user equipment;

or,

initiating, by the user equipment, a combined RAU or
LAU to indicate that a short message is supported or that a
network side provides, in a PS domain, a short message
service for the user equipment, and if a received RAU accept
RAU Accept message indicates SMS Supported, determin-
ing, by the user equipment, that the user equipment does not
register with the third mobility management network ele-
ment or the network side provides, in the PS domain, the
short message service for the user equipment.

The indication information determining unit 83 is config-
ured to determine corresponding indication information
according to a determination result of the judging unit 82
about whether the user equipment registers with the third
mobility management network element, so as to provide the
indication information to the indication information sending
unit 81.

In this embodiment, the second mobility management
network element communicating with the user equipment
may be disposed with the signaling reduction apparatus in a
communication network as shown in FIG. 7A to FIG. 7D.

The implementation of the foregoing embodiments of the
present invention may enable the MME to correctly send a
message to the HSS/HLR, so that the HSS/HLR sets the
MME to a short message destination point, and therefore, it
is ensured that a user can receive a short message normally
after returning to LTE, and it is also ensured that the MME
sends the message to the HSS/HLR only when necessary,
thereby reducing signaling interaction between the MME
and the HSS/HLR. In addition, entities such as the MME or
SGSN may further activate the ISR correctly according to
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the indication information, thereby avoiding unnecessary
signaling interaction between the SGW and the SGNS/
MME, so as to save a communication resource in the
communication system and improve communication perfor-
mance of the communication system.

The foregoing descriptions are merely exemplary imple-
mentation manners of the present invention, but are not
intended to limit the protection scope of the present inven-
tion. Any variation or replacement that may be easily made
by persons skilled in the art within the technical scope
disclosed in the present invention should fall within the
protection scope of the present invention.

Therefore, the protection scope of the present invention
shall be subject to the protection scope of the claims.

What is claimed is:
1. A signaling reduction method in a communication
network, comprising:
registering a second mobility management network ele-
ment with a home subscriber server (HSS) or a home
location register (HLR) as a short messaging service
(SMS) serving node of a user equipment;

receiving, by the second mobility management network
element, a notification sent by the HSS or the HLR
when the user equipment registers with a mobile
switching center (MSC) or a visitor location register
(VLR), wherein the notification notifies the second
mobility management network element of canceling
the second mobility management network element
serving as an SMS serving node of the user equipment;

canceling, by the second mobility management network
element, the registration of the second mobility man-
agement network element serving as the SMS serving
node of the user equipment with the HSS or the HLR;
and not cancelling, by the second mobility management
network element, evolved packet system (EPS) service
of the user equipment.

2. The method according to claim 1, wherein canceling
the registration of the second mobility management network
element serving as the SMS serving node of the user
equipment with the HSS or the HLR comprises:

deleting, by the second mobility management network

element, subscription information related to short mes-
sage of the user equipment.
3. The method according to claim 1, further comprising:
receiving, by the second mobility management network
element, a tracking area update request or combined
tracking area update request of the user equipment,
wherein the request comprises an “SMS only” indica-
tion; and
acquiring, by the second mobility management network
element according to PS subscription data of a user, that
the user is allowed to use a short message service;

sending, a message to the HSS or the HLR to register the
second mobility management network clement as a
short message service SMS serving node.

4. The method according to claim 1, wherein before the
step of receiving, by a second mobility management net-
work element, a notification sent by the HSS or the HLR, the
method comprises:

after acquiring that the user equipment registers with the

MSC or the VLR, sending, by the HSS or the HLR to
the second mobility management network element, the
notification.

5. The method according to claim 4, wherein the step of
acquiring, by the HSS or the HLR, that the user equipment
registers with the MSC or the VLR comprises:
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receiving, by the HSS or the HLR, a notification that is
sent by the MSC or the VLR and indicates that the user
equipment registers with the MSC or the VLR, and
acquiring, by the HSS or the HLR, that the user
equipment registers with the MSC or the VLR.

6. The method according to claim 1, wherein the step of
receiving a notification sent by the HSS or the HLR com-
prises:

receiveing, by the second mobility management network

element, a cancel location request message sent by the
HSS or the HLR, wherein the message comprises a
cancellation type information element instructing the
second mobility management network element to can-
cel the registration of the second mobility management
network element as the short message serving node.

7. A signaling reduction apparatus, which is a mobility
management network element in a communication network,
comprising

a processor and a receiver, wherein:

the processor is configured to register with a home

subscriber server (HSS) or a home location register
(HLR) as a short messaging service (SMS) serving
node of a user equipment;
the receiver is configured to receive a notification sent by
the HSS or the HLR when the user equipment registers
with a mobile switching center (MSC) or a visitor
location register (VLR), wherein the notification noti-
fies the apparatus of canceling the apparatus serving as
the SMS serving node of the user equipment; and

the processor is further configured to, if the receiver
receives the notification, cancel the registration of the
apparatus serving as the SMS serving node of the user
equipment with the HSS or the HLLR, and not cancel
evolved packet system (EPS) service of the user equip-
ment.

8. The apparatus according to claim 7, wherein in can-
celing the registration of the apparatus serving as the SMS
serving node of the user equipment with the HSS or the
HLR:

the processer is further configured to delete subscription

information related to short message of the user equip-
ment.
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9. The apparatus according to claim 7, wherein the
apparatus further comprises a transmitter,

the receiver is further configured to receive, a tracking

area update request or combined tracking area update
request of the user equipment, wherein the request
comprises an “SMS only” indication; and

the processor is further configured to acquire according to

PS subscription data of a user, that the user is allowed
to use a short message service; and

the transmitter is configured to send a message to the HSS

or the HL.R to register the apparatus as a short message
service SMS serving node.

10. The apparatus according to claim 7, wherein in
receiving a notification sent by an HSS or the HLR, the
receiver receiving unit is specifically configured to:

receive a cancel location request message sent by the HSS

or the HLLR, and the message comprises a cancellation
type information element to indicate cancellation of the
registration of the apparatus as the SMS serving node.

11. A system comprising a mobility management network
element, and a home subscriber server (HSS) or a home
location register (HLR), wherein,

the mobility management network element is configured

to register with the HSS or the HLR as a short mes-
saging service (SMS) serving node of a user equip-
ment; to receive, a notification sent by the HSS or the
HLR when the user equipment registers with a mobile
switching center (MSC) or a visitor location register
(VLR), wherein the notification notifies the mobility
management network element of canceling the mobil-
ity management network element serving as the SMS
serving node of the user equipment; to cancel the
registration of the mobility management network ele-
ment serving as the SMS serving node of the user
equipment with the HSS or the HLR; and not to cancel,
evolved packet system (EPS) service of the user equip-
ment; and

the HSS is configured to send the notification to the

mobility management network element.
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